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Attorney Docket No. 70301/56,223 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT: Lutz Biedermann, et al. 
National stage of PCT/EP00 / 1 17 17 
FILED: Herewith 
FOR: FOOT PROSTHESIS 

CERTIFICATE OF MAILING 

I hereby certify that this paper (along with any paper referred to as being attached or 
enclosed) is being deposited with the United States Postal Service, in an envelope as 
"Express Mail Post Office Addressee" Mailing Label Number EL895418750US addressed 
to BOX DO/EO/US, Commissioner of Patents and Trademarks, Washington D C 
20231 on August^, 2001. 



Box DO/EO/US 
Commissioner for Patents 
Washington, D.C. 20231 

Sir: 


PRELIMINARY AMENDMENT 

Please amend the subject application as follows and before calculating the filing 
fee therefor. 
IN THE CLAIMS : 

Please cancel claims 1-8 and insert the following new claims. 

9. A foot prosthesis comprising: 

a first spring element extending from a toe region to a lower leg region; 
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a second spring element extending from a heel region to said lower leg region; 
said spring elements being connected to each other at said lower region; and 
a tension element having two ends, which is connected with its one end to a 

forward region of the first spring element and connected with its other end at said heel 

region of the second spring element. 

10. The foot prosthesis as claimed in claim 9, wherein the first and second 
spring elements are each a leaf spring having a ground-side surface, the springs being 
arranged and structured to rest against each other with their ground- side surfaces 
facing each other. 

11. The foot prosthesis as claimed in claim 10, wherein said tension element 
is firmly connected to the ground-side surface of the forward region of the first spring 
element and of the heel region of the second spring element. 

12. The foot prosthesis as claimed in claim 10, wherein said tension element 
is fixed at the forward end of said first spring element on an upper side thereof such, 
said first spring element having a slit-like opening in said forward region through 
which said tension element is fed toward said second spring element. 
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13. The foot prosthesis as claimed in claim 9, further comprising an adapter 
that connects the spring elements at the lower leg region for connection to a lower leg 
portion. 

14. The foot prosthesis as claimed in claim 9, wherein said tension element 
is a ribbon-like element. 

15. The foot prosthesis as claimed in claim 9, wherein said tension element 
is firmly connected to a ground side of each of said spring elements. 

16. The foot prosthesis as claimed in claim 9, wherein said tension element 
is fixed at the forward end of said first spring element on an upper side thereof such, 
said first spring element having a slit-like opening in said forward region through 
which said tension element is fed toward said second spring element. 

17. The foot prosthesis as claimed in claim 9, wherein said first and second 
spring elements are formed as a concave shape when viewed from the top. 

18. The foot prosthesis as claimed in claim 9, wherein said first and second 
spring elements comprise a carbon fiber composite material and said tension element 
comprises a stretch-free material. 
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REMARKS 

Early and favorable action is requested. 


Respectfully submitted, 



Dike, Bronstein, Roberts & Cushman 
Intellectual Property Practice Group 
EDWARDS & ANGELL, LLP 
P.O. Box 9 169 
Boston, MA 02209 
(617) 439-4444 


BOS2J72288.1 


Docket No. 70301/56223 

09/9I42$< 
518FtecyPCT/PTO 2 2 AUG 2001 


PCT/EP00/11717 
BIEDERMANN MOTECH GmbH 


Foot prosthesis 


The invention relates to a foot prosthesis. From the brochure 
BIEDERMANN MOTECH, Unter schenkel-Sys teme (lower leg systems), 
page 15, a foot prosthesis is known which is formed by a first 
spring element and a second spring element connected thereto. 
The first spring element extends from the toe region to the 
lower leg region and is formed in a convex fashion as viewed 
from the top. In the lower leg region the free end supports an 
adapter for connecting to the lower leg element of a 
prosthesis. In the region around the ball of the foot the 
spring element is firmly connected on its lower side to the 
upper side of the front foot side end of a second spring 
element by means of screws, which second spring element extends 
with its free end to the toe region. The first spring element 
consists of a carbon fiber composite material and has the 
appearance of a leaf spring having a width of about 4 cm in the 
ball region and a thickness of 3 to 4 mm. 

It is an object of the invention to provide a foot prosthesis 
with even better gait characteristics. 

This object is achieved by a foot prosthesis according to claim 


Further embodiments of the invention are characterized in the 
dependent claims. 

Further features and advantages of the invention will be 
apparent from the description of embodiments with respect to 
the figures, where 
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Fig. 1 is a lateral view of a first embodiment of the 
invention; 

Fig. 2 is a corresponding lateral view of a second 
embodiment ; 

Fig. 3 is an illustration similar to the one in Fig. 2; 
Fig. 4 is a plan view of the object shown in Fig. 3 in the 

direction of arrows A' -A; and 
Fig. 5 shows the object shown in Fig. 1 in an artificial 

foot represented in section. 

The first embodiment shown in Fig. 1 comprises a first spring 
element 1 and a second spring element 2. Each of the spring 
elements is formed in a concave fashion as viewed from the top. 
The first spring element 1 extends with one free end 3 from the 
toe region to its opposite free end 4 which is held in an 
adapter 5 that can be connected to the lower leg portion of a 
prosthesis. The second spring element 2 extends with one of its 
free ends 6 from the heel to its other free end 7 which is held 
in the adapter 5 . 

The bending of the two spring elements is selected such that in 
their inoperative position the two ground-side free ends 3, 6 
are supported flat on the ground and the opposite free ends 4, 
7 abut in parallel fashion with their convex-side surface, as 
can be seen in the figure, and are held in a slot 7' of the 
adapter 5 and are fixed in the adapter 5 by a locking screw 8. 

As can be seen from the figures, the front foot region of the 
first spring element 1 and the heel region of the second spring 
element 2 are connected to each other through a tension element 
9. As can be best seen in Fig. 4, the tension element is formed 
in a ribbon-like manner and is formed as a stretch-free tension 
ribbon. The tension element 9 is connected in a tension-proof 
fashion with one of its ends as close as possible to the free 
end 6 of the second spring element 2 using rivets 10 and with 
its other free end close to the free end of the first spring 
element 1 using rivets 11. The connection location of the 


rivets 11 is selected such that the first spring element 1 in 
its normal position is still located a distance from the 
ground. This provides the advantage that during the walking the 
tension element 9 does not always rest on the ground and will 
thus be spared. The connecting location with the rivets 11 
should be as close as possible to the free end 3 of the first 
spring element. 

The foot prosthesis formed in this manner provides for 
especially advantageous gait characteristics starting by 
setting the foot in its heel region on the ground and finishing 
with a rolling movement through the front foot. 

The embodiment shown in Fig. 2 coincides with respect to the 
shape of the spring elements, the connection to the adapter and 
the provision of a tension element. 

In order to achieve the advantage that the tension element 9' 
is fixed as close as possible to the free ends 3, 6 using the 
rivets 10, 11 and that the tension element acts on the 
outermost free ends on the one hand, and the advantage that the 
tension element does not completely rest on the ground on the 
other hand, there is provided, a distance from the free end 3 
where the first spring element 1 has just enough cleareance 
from the ground, a slit 12 extending along a direction 
transverse to the longitudinal direction of the first spring 
element 1', as can be best seen in Fig. 4. This slit is 
desigend to lead the tension element 9' across the slit 12 all 
the way to the forward free end 3 of the first spring element 
1'. Starting from the slit 12, the tension element 9' is 
arranged in closely fitting relationship with the convex 
portion of the spring element 1' and is firmly connected 
thereto in the toe region by rivets 11, as is best seen in Fig. 
2. 


Alternatively, it is also possible to arrange the tension 
element 9 at the bottom surface of the first spring element 1 
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and all the way to the free end, if it is accepted that the 
tension element will then rest on the ground. 

Referring to Fig. 5, the embodiment described first is 
introduced into an artificial foot 13 in a basically known 
fashion. 


Claims 


1. A foot prosthesis comprising a first spring element (1) 
extending from a toe region to a lower leg region; a second 
spring element (2) extending from a heel region to said lower 
leg region; said spring elements (1, 2) being connected to each 
other by their lower leg side first ends (4, 7) ; and a tension 
element (9, 9 T ) connected to the forward region of the foot (3) 
with its one end and connected to said heel region (6) of the 
spring elements (1, 2) with its other end. 

2. The foot prosthesis as claimed in claim 1, characterized in 
that the two spring elements (1, 2) are formed as leaf springs 
resting against each other with their ground-side surfaces at 
their connecting point. 

3. The foot prosthesis as claimed in claims 1 or 2, 
characterized in that the connected ends (6, 7) are connected 
by an adapter (5) for connecting to a lower leg portion. 

4. The foot prosthesis as claimed in any one of claims 1 to 3, 
characterized in that said tension element (9, 9') is formed in 
a ribbon-like fashion. 

5. The foot prosthesis as claimed in any one of claims 1 to 4, 
characterized in that said tension element (9, 9') is firmly 
connected at the ground-side with each of its ends to said 
spring elements (1, 2) . 

6. The foot prosthesis as claimed in any one of claims 1 to 4, 
characterized in that said tension element (9, 9*) is fixed at 
the forward end of said first spring element (1) at the upper 
side thereof such that a slit-like recess (12) provided a 
distance from said forward end in said spring element is fed 
toward said second spring element (2). 
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7. The foot prosthesis as claimed in any one of claims 1 to 6, 
characterized in that said spring elements (1, 2) are formed as 
a convex shape when viewed from the top. 

8. The foot prosthesis as claimed in any one of claims 1 to 7, 
characterized in that said spring elements (1, 2) are made of a 
carbon fiber composite material and said tension element (9, 
9') is made of a stretch-free material. 


Abstract 


There is provided a foot prosthesis having especially good gait 
characteristics. To that end, the prosthesis comprises a first 
spring element 1 extending from the toe region to the lower leg 
region and a second spring element 2 extending from the heel 
region to the lower leg region. The spring elements are formed 
as leaf-type elements and are connected to each other by their 
lower leg side first ends 4, 7. There is provided a tension 
element 9 which is connected in the forward region of the foot 
with its one end and connected in the heel region 6 to the 
second spring element. 


(Fig. 1) 
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DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: My residence, post office address and 
citizenship are as stated below next to my name. I believe I am the original, first and sole inventor 
(if only one name is listed at 201) below or an original, first and joint inventor (if plural names are 
listed at 201-206 below) of the subject matter which is claimed and for which a patent is sought on 
the invention entitled: FOOT PROSTHESIS 


which is described and claimed in: 

GD the specification attached hereto. 

□ the specification in U.S. Application Serial Number , filed on 


□ the specification in PCT international application Number a 
filed on ; and was amended on 


I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. I 
acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations, §1. 56(a). I hereby claim 
foreign priority benefits under Title 35, United States Code, §1 19 of any foreign application(s) for 
patent or inventor's certificate listed below and have also identified below any foreign application 
fbr patent or inventor's certificate having a filing date before that of the application on which 
priority is claimed. 


Prior Foreign/PCT Applications and Any Priority Claims Under 35 U.S.C. §119: 

Application No. 

Filing Date 

Country 

Priority 
Claimed 
Under 35 
U.S.C. §119? 

199 62 851.3 

December 24, 1999 

Germany 

eyes mmi 




□YES DNO 




□YES DNO 


I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) or PCT 
international application (s) designating the United States of America that is/ are listed below, and, 
insofar as the subject matter of each of the claims of this application is not disclosed in that/ those 
prior application(s) in the manner provided by the first paragraph of 35 U.S.C. §112,1 acknowledge 
the duty to disclose material information as defined in 37 CFR § 1.56(a) which occurred between the 
filing date of the prior application(s) and the national or PCT international filing date of this 
application: 
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Application 
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provisional application (s) listed below: 


Applicant 

Provisional Application 
Number 

Filing Date 











POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) with full 
powers of association, substitution and revocation to prosecute this application and transact all 
business in the Patent and Trademark Office connected therewith. 

Sewall P. Bronstein (Reg. No. 16.9 19[ Peter F. Corfess (Reg. No. 33,SfS0) , Robert L. Buchanan (Reg. No. 40,927) / — 

David G. Conlin (Reg. No. ZJJXM Peter J. Manus (Reg. No. 36,766] Christine C. ODay (Reg. No. _38,256)/ 

George W. Neuner (Reg. No. 26,96.4) Cara Z. Lowen (Reg. No. 3a£22) Lisa Hazzard Swiszcz (Reg. No.A4J&& I \ \ 

Linda M. Buckley (Reg. No. 3iQ03) William J. Daley, Jr. (Reg. No. 35,4871 David A. Tucker (Reg. No. ^.7,840\ . 

George W. Hartnell, III (Reg. No. 42ja321_ 

Jennifer Holmes (Reg. No. P r-46.778) 

Kerri Pollard Schray (Reg. No. iM LP66) 
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I hereby further declare that all statements made herein of my own knowledge are true and 
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